functions were studied in 15 infants under 1 year of age, operated on under hypothermia for congenital cardiac diseases consisting mainly of ventricular septal defect. Adrenocortical functions were examined pre-and
postoperatively, by eosinophil cell count in the peripheral blood and determi nation of urinary output of 17-OHCS and 17-KS. Thorn's test was also done before operation.
As controls, the same examinations were performed in general surgical cases of infants, on cases of open heart surgery in young children operated on under hypothermia and in general surgical cases of adults.
Insufficiency of the adrenocortical function was found preoperatively in children and adults with acquired or congenital heart diseases of long duration, while in infants a latent hypofunctional state was observed only in cyanotic or very severe cases. The other cases, in general, had well maintained adreno cortical function as was revealed in large urinary 17-OHCS output.
Infants with congenital heart diseases seemed to have adrenocortical functions enough to tolerate open heart operation under hypothermia.
Even in such cases, however, hormonal balances were liable to be disturbed as indicated by retarded recovery with conspicuous fluctuations of the eosinophil count and of excretion of 17-OHCS and 17-KS. eosinophil count of the peripheral blood, which was considered to reflect the function of the adrenal cortex fairly well. As was shown in Fig. 2 , eosinophils decreased immediately after operation in both infantile cases (A) and adult cases (D) and almost completely disappeared, but started to increase after 2 days postoperatively and returned to the preoperative level around the 5th days after operation. In the hypothermic group (infantile cases (B) and child and adult cases (C), somewhat slower recovery was seen than in normothermic group. Of the infantile cases operated on under hypothermia in particular, the majority could not restore preoperative levels until 2 weeks after operation, indicating a greater sensitivity of the adrenal cortex to operative stress. In addition, mar kedly slow recovery was documented in cases with postoperative complications such as pericarditis or bronchopneumonia. In general, urinary output of 17-OHCS increased markedly postoperatively. Except for the child and adult hypothermic group (C) it reached to the peak on the operative or the 1st postoperative day and gradually decreased thereafter. By the 7th postoperative day, however, it did not return to the preoperative level (Fig. 3) . In the infantile hypothermic cases (B), urinary output of 17-OHCS per kg of body weight on the 1st postoperative day was twice larger than that in Control group of adult cases.
children and adults (C). Postoperative response was low in a cyanotic case (single ventricle) of an infant and 2 cyanotic cases of a child and adult. It might probably due to reduced hormonal reserve which was frequently observed. Poor response was also observed postoperatively in a case who developed pericarditis. Three infants operated on under hypothermia had poor cardiac resuscitation. Nearly all of them showed larger output postoperatively than before the operation. The output of 17-OHCS was found to have no relation with clinical course, operative technique, etc. Fluctuations of urinary 17-KS output are shown in Fig. 4 , which are similar to those of 17-OHCS. However, they had not always a parallel relationship to each other. The period during which the peak of 17-KS excretion was attained tended to become somewhat prolonged in comparison with that of 17-OHCS. In most of the cases, the peak appeared on the 2nd postoperative day or thereafter. Daily changes of 17-KS excretion were insignificant. Particularly in the infantile hypothermic group (B), no marked response was demonstrated such as seen in 17-OHCS. Control group of adult cases. It is 3 years of life when the three perpetual layers of the adrenal cortex are formed. The infantile cases dealt with in the present study were all within a range of 5 to 12 months of life, the period which corresponded to the time when the fetal cortex disappeared and the adult type zona glomerulosa was first formed. Anatomically, however, this zona glomerulosa is apparently immature. The zona fasciculata develops in a relatively early period. In fact, it has been recognized that a good adrenocortical response to surgical operation occurred after one week of life.13 One of the present authors (Kimura14) recognized a good response of the pituitary-adrenocortical system in general surgical cases of infants except for newborns and older children. The author's study further indicated that 17-OHCS level per kg of body weight was higher in infants than in adults. The elevated level persisted over one week after operation. This was attributed either to high activity of the adrenal cortex of infants or to high sensitivity to operative intervention. Even in 3 cases with relatively low postoperative 17-OHCS output, complications suggesting functional insufficiency of the adrenal cortex did not take place. Those who succumbed to postoperative complications had shown marked increase of 17-OHCS output until a day prior to death. It could not be assumed consequently that the production of adrenocortical hormones could not meet the bodily demand.
DISCUSSION
In the cases of unsuccessful cardiac resuscitation or retarded resumption of cardiac action, postoperative adrenocortical response was good. No sequela in the form of adrenocortical hypofunction seems to persist in infants subjected to circulatory interruption within 30 minutes under hypothermia of 24° to 25°C, the condition under which we operated on.
The infants with congenital heart diseases seem to have the adrenocortical function sufficient to tolerate open heart operation under hypothermic anesthesia, except for extremely severe cases in which latent hormonal insufficiency was suspected on account of the long duration of disease.
